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EDITORIAL NOTES 

After last years disappointment, this years Field trip was a complete success. 
Armed with a new vehicle (that didn’t break down), two good friends, Chris and 
Dawn Schur, and myself visited the Georgina, Eromanga and the Bowen Basins in 
what was a most enjoyable and productive trip. Although there were a few 
problems with access to certain areas at First, some very last minute changes 
allowed us to visit all the areas I had hoped for, and even provided for a Cretaceous 
marine locality which has some of the best preserved ammonites I have seen in 
quite some time. 

The only low point of the whole trip was to see the devastation at the Beetle Creek 
Formation located on May Downs Station, near Mt Isa. On inspection, it would 
appear that there has been a group of people which have basically destroyed the 
outcrop on the south bank of the Templeton River in a search for what I must 
assume to be the complete trilobite. I would guess that around two tonnes of shale 
has been split and an entire creek bank pulled down (I have to wonder about the 
erosion problems) in the search. I wonder if it was the same group who, by their 
own confession, removed Fifteen tonnes of Maltese Crosses from the Wee 
McGregor mine boasting that the profit would pay for next years trip? Without 
splitting a single piece of shale and searching very casually, I found some very 
impressive, and large, trilobite material as well as some excellent stromatolites and 
hyolithids. 

On a happier note. To anyone travelling into western Queensland, I can highly 
recommend a visit to the Riversleigh Fossils display at Mt Isa and although not yet 
Finished the minerals museum just down the road is also worth a visit. 1 last visited 
the Riversleigh display two years ago when it was located under the council 
building on the west end of Mt Isa and although it was okay, I felt it could have 
been improved. The move to the new building has done just that. The display now 
consists of a self guided walk through area which has excellent “fleshed-out” 
reproductions of some of the creatures who's remains have been found at 
Riversleigh. At the beginning of the walk, a video is shown which tells of some of 
the happenings which go on at the Riversleigh dig, while the end of the walk brings 
the visitor into a large area which displays some of the fossil material (real and 
cast), along with the presently accepted geologic history of the Riversleigh area. 
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The Richmond Museum is another place that I would have to recommend for a visit 
as well. It too has come a long way since I last saw it. There is now a large amount 
of vertebrate and invertebrate material on display and the best part. 1 feel, is that all 
the material is from the Richmond district. The people who work at the museum 
are all very helpful and only to glad to lead a guided tour of the museum. 

There are plans to expand both the Riversleigh display and Richmond Museum and 
if the changes which have occurred at both these places over the last two years are 
anything to go by. then the next two years should see some more significant 
changes. 

In mentioning the devastation which I saw at May Downs, I am reminded of 
another occurence which took place this past winter. Many people will be aware of 
the Cretaceous marine locality at the Walsh River, in far north Queensland. A 
person/s, without collecting permits, have visited this site with some heavy 
equipment and literally removed truckloads of fossils. The person/s concerned 
have been fairly inconsiderate in the fact that the counterparts to nearly all the 
fossils have either been left or destroyed thus making the fossils collected 
worthless. 1 am told that the authorities know who the person/s are. I would also 
like to inform all fossil collectors coming to Queensland that State Forestry officers 
are now regularly patrolling State Forests (yes this means Durakai) and issuing on 
the spot fines to people without permits to collect. 

The article on palaeontologically orientated internet sites, which was slated for this 
issue, has been held back for the time being as 1 have been unable to access the 
internet long enough to enable an article of any great interest. I would like to thank 
Mrs E. Hewitt of Maryborough, Queensland for her letter recommending the Royal 
Tyrell Museum. I have actually visited their virtual museum a couple of times and 
would have to say that, to date, it would have to be one of the best museum internet 
sites I have seen. 

Thankyou also to Mrs L. Schekkerman. our Western Australia representative, for 
sending me the WA newspaper articles and her continued support. 

Julie, Ayla and myself would like to take this opportunity to wish all FCAA 
members and their families a very happy Christmas and safe New Year. The 
deadline for Bulletin No. 53 is November 15. 1997. 
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THE LARGEST FLYING VERTEBRATES 

by Ralph E. Molnar. Queensland Museum, P.O. Box 3300, South Brisbane Qld. 4101. 
Artwork by Chris Glen. P.O. Box 399, Noosa Qld. 4567. 

The well known story of bumblebees being too heavy to fly not only illustrates the 
perils of taking things for granted, but also points out that flight is definitely easier 
for smaller, lighter creatures. Nonetheless some remarkably large animals did fly, 
and recent years have seen the discovery of giant pterosaurs and magnificently 
large birds. In addition to the obvious interest of comparing the largest living and 
extinct flying vertebrates, flying creatures show the inter-relationship of function - 
flight - to anatomy - size in this case. In doing so, they also illustrate how 
environmental factors dictate anatomical form through the process of natural 
selection. 

Basically, flight requires energy, lots of energy, and the energy necessary to fly 
depends on the weight of the flier, whether airplane or animal. For animals, this 
energy is supplied by the animal’s muscles, and the supply is obviously limited by 
the amount of fat the animal usually carries. This is why migrating birds stock up, 
and develop extensive fat reserves before commencing their migrations. 

Even though we can all appreciate, in a basic kind of way, the effort that goes into 
flight, it is not obvious how this is translated into limitations in size, and the ways 
around them. So let’s think about birds. If some individual bird is twice as large 
as another that has the same form, then the amount of weight borne by each wing - 
called wing loading - is twice as big for the large individual as for the small one. 
Because of the geometrical relationships between lines and areas and volumes, that 
we all learned in school, we realise that the wing area of the larger bird is 4x greater 
than that of the smaller, but its weight is 8x greater. Hence it has twice the wing 
loading. So each and every larger bird must have more powerful, or larger, muscles 
than smaller ones. Because of the relatively bigger muscles, the birds can’t have 
the same proportions and so can’t be “of the same form” as we had (naively) 
assumed. 

Power for flying is expended to lift the bird from the ground, and to drive it 
forward. Specifically, power is expended in three ways: 1- to push the air 
downwards, thereby pushing the bird upwards, in other words lifting the bird from 
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the ground and maintaining it in the air: 2. to overcome the drag on the wing, that 
is, to force the wing through the air: and 3. to overcome the drag on the body 
These are called, respectively, induced power, profile power and parasite power, 
this power is supplied by the metabolic rate, by the metabolism of fats. The power 
required to drive a bird through the air and keep it from falling depends on its 
weight and air speed: the greater the weight the more power required. For a small 
bird, such as a hummingbird at 4 grams, the metabolic rate needs to be increased 
3.3x to fly, but a large bird, a 7.3 kilogram vulture, has to increase the metabolic 
rate by 20x. Obviously flight favours being small, and this is why large flying 
animals are interesting. 

Having twice the wing loading means requiring twice the strength for bones in the 
wing, and having 8x the weight requires 8x as much energy to stay in the air. So 
it’s no wonder that birds don’t get very large, a bird with a 4 metre wing-span 
requires 64x as much energy as a bird with a 1 metre wing-span, assuming of 
course that all other things are equal. And in fact many birds of different kinds 
reach about the same maximum size, but this size was seemingly greater in 
pterosaurs than birds. 

By exploiting the fact that all other things aren’t always equal, some birds and 
pterosaurs did get big. Pterosaurs apparently did it by being lighter than birds 
overall, and larger birds tend to have relatively lighter bones, with relatively larger 
air-filled internal cavities, than smaller birds: pterosaurs did this too. In Marabou 
storks, even the phalanges of the feet are hollow - although these, like other hollow 
bones, were inherited from their dinosaurian ancestors. Many large birds use 
updrafts to help them get airborne, by taking off from cliffs or high trees. Others 
may run, as do albatrosses (and in a sense, airplanes), and increase their lift by 
running into the wind. Some fly differently, birds like pelicans, geese and swans 
economise their ‘transport costs’ by flying in formation, which reduces (induced) 
drag. As we noted, large birds are also formed differently, particularly they tend to 
narrow, sharply pointed wings, so called low aspect ratio wings. (The aspect ratio 
is the square of the breadth - or chord - of the wing divided by the wing-span. It 
indicates the shape of the wing, being low for a broad wing and high for a narrow 
one.) The wing tips are important because the air immediately beneath the wing 
has a slightly higher pressure than that over it, so the air tends to ‘spill’ up at the tip 
and reduce lift. Since less air can 'spill' up for a sharply - tipped wing than for a 
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broader one, less lift is lost for sharply - tipped wings (see Figure 1). (Air doesn’t 
'spill' over the leading or trailing edges of the wings, because the forward speed of 
the bird means that the leading edge is 'cutting into’ the air faster than it can ‘spill’, 
and the trailing edge simply ‘runs away’ from the ‘spilling’ air, as well as directing 
a stream of air downwards.) 



Figure 1: The role of sharp wing tips in reducing the ‘spill’ of air onto the tops of the wings. 

As mentioned before, there is a trade-off between flying ability and size (weight), 
and it is just this trade-off that makes large flying animals interesting. How big can 
they get? How do, or did, they manage to fly? 

The considerations just mentioned don’t apply as readily to insects since insects are 
smaller, although to some extent they may apply to the giant ones that lived during 
the Late Palaeozoic and Mesozoic, mentioned below. Flying insects, by and large, 
are small, but they aren’t limited in size by the trade-off between weight and 
muscular power, but by their ability to supply oxygen to their tissues. Insects don’t 
have a ‘forced ventilation’ system like the lungs of vertebrates, their ‘breathing’, 
actually getting oxygen to their tissues, is all done by diffusion, a rather slow 
process. So this limits them to a size well below that proscribed by flight. 
Furthermore, it seems likely that there is another reason keeping modem flying 
insects smaller than the ancient ones, namely predation. Even so, there were larger 
flying insects in the past than now, especially during the Permo-Carboniferous and 
Jurassic. Dragonflies of Carboniferous Europe (Meganeura monyi) and Permian 
North America (Meganeuropsis americana) had wing-spans of up to 75 cms. 
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Katydids and other flying insects of Jurassic Europe were also large, the lacewing, 
Kalligrama haeckeli had a span of 36 cms and the woodwasp, Pseudosirex 
schroeteri. 11 cms. The largest wing-spans found among modem insects belong to 
moths: the Atlas Moth. Attaus atlas, reaches 23 -25 cms. and the Malagasy Silk 
Moth. Argema mittrei. reaches 20 cms. The largest modem dragonfly is the 
Emperor, Anax imperator. with a span of 11 cms, and the modem woodwasps reach 
6 cms. But although the Permo-Carboniferous and Jurassic flying insects are 
spectacular by insect standards, flying vertebrates were much larger. 



cotaie'ri 


Figure 2: Giant flying insects. Top, the giant dragonfly Meganeuropsis americana from the 
Permian of the U.S.A., and bottom, the early lacewing, Kalligrama haeckeli from the Jurassic of 
Germany. Scale Bar = 50 cms. 
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Three groups of vertebrates have learned to fly: bats, birds and pterosaurs, two of 
these, birds and pterosaurs, belong to the archosaurian lineage, along with 
crocodilians and dinosaurs. It was once believed that the freshwater flying fish 
0 Gasteropelecus ), from tropical South America, was a true flier because it flapped 
its expanded pectoral fins whilst leaping from the water. As Francine Wiest 
(Harvard University) found out, the reports turned out to be incorrect. The fish did 
in fact vibrate their pectoral fins when leaping, but this didn’t provide any lift. The 
large pectoral fins, and the large musculature to drive them, were used to launch the 
fish out of the water, but not to keep it airborne. 

Bats never became very large, and the few fossil bats that are known are no larger 
than the largest living species. The largest bats are found among the flying foxes, 
or Megachiropterans. The Gigantic Flying Fox ( Pteropus giganteus ) has a 1.7 
metre wing-span and a maximum weight of 1 kg. The Philippine Flying Fox 
{Pteropus vampyrus ) is actually slightly heavier, but has a smaller span. Dr. Les 
Hall (University of Queensland) reports that he has seen specimens of the 
Australian flying foxes {Pteropus alecto and P. poliocephalus ) with spans of 
almost 1.7 metres (1.68 metres). So it seems that several flying foxes get to about 
the same maximum size. 

Most bats, however, are much smaller creatures, known as the Microchiroptera, 
these are the ones that feed on insects and use sonar to locate them. Why most bats 
are smaller than birds and pterosaurs is a question that was asked only recently. 
Hector Arita and Brock Fenton (1997), from the National Autonomous University 
of Mexico and the University of Toronto respectively, pointed out that echolocation 
is an expensive procedure, in terms of metabolic energy. In a flying animal this 
‘expense’ can be reduced by synchronising the production of sound with the 
breathing rhythm and synchronising that, in turn, with the rhythm of the wing beats. 
In order to detect flying insects, which are often small, the bat must produce sound 
for echolocation frequently, this means that the frequency of wingbeats must be 
high, which can only be done with small wings. Hence, most bats are small. In 
addition, small bats are more manoeuvrable, useful in catching manoeuvrable 
insects. Why flying foxes don’t get larger isn’t known, but at least one, the 
Egyptian fruit bat {Rousettus aegyptiacus) does use echolocation, so that may be 
relevant to flying foxes as well. 
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The largest fliers weren’t bats, but birds and pterosaurs. Among living birds, the 
Wandering Albatross ( Diomedea exulans) has the greatest wing-span. 3.5 m. the 
Andean Condor (Vultur gryphus) and the White Pelican ( Pelecanus onocrotalus) 
come close, with wing-spans of up to 2.9 m. But extinct birds were larger. 
Osteodontornis orri was a large maritime bird found along the coast of southern 
California during the Miocene (Howard, 1957), it had a span of 5m. Distantly 
related to pelicans, it had an unusual bill, serrated with sharp toothlike projections, 
useful for catching fish doubtless. 

For a long time Teratornis merriami was taken to be the largest continental flying 
bird, with a span of 3.5-3.8 m. But in 1952 bones from a larger species, Teratornis 
incredibilis were described (Howard, 1952): it had a span of 5 m, or maybe a little 
less. Both birds are thought to have been scavengers, like condors, and inhabited 
the southwestern U.S.A. during the Pleistocene and earlier. T. incredibilis is 
known only from fragments, not surprising for a bird - which are not well preserved 
in the fossil record - but surprisingly perhaps for such a large one. It is possible that 
more than one species ^ represented, especially as the fragments span three million 
years. One can’t help but wonder if the Amerind legends of thunderbirds originated 
from encounters of their ancestors with teratoms. 

Even larger, at least in wing-span, was another maritime bird, Gigantornis 
eaglesomei, described in 1916 by C. W. Andrews. Gigantornis was an albatross of 
the Eocene Atlantic, whose fossil, a sternum, was discovered in Nigeria. This bird 
had an estimated wing-span of about 6 m. 

But the largest flying bird known came to light less than twenty years ago and, 
unlike the others, it was neither a sea bird or a scavenger. Argentavis magnificens 
was a giant Late Miocene raptor of eastern Argentina. With a wing-span estimated 
at 6-8 m it was matched (and surpassed) only by the giant pterosaurs. In spite of its 
great size, at least for a flying predator, it is thought not to have attacked and carried 
away large mammals as we might like, romantically, to imagine, but to have fed on 
rodents - a giant flying mouser. 

Figure 3: (Page 11). The sizes of large living and extinct birds. From bottom to top: the artist, 
Condor {Vultur gryphus). White Pelican ( Pelecanus onocrotalus), Wandering Albatross ( Diomedea 
exulans ), Osteodontornis orri, Teratornis ■ incredibilis , Gigantornis eaglesomei, and Argentcrvis 
magnificens. For comparison, to the left at bottom, a flying fox (such as Pteropus giganteus), and 
to the right, the giant insects of Figure 2. Scale Bar = 2 metres. 
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Figure 4: The sizes of large pterosaurs. From bottom to top: the approximate size of the largest 
known Australian pterosaur (c. 4m), Criorhynchus (5m, Early Cretaceous England), 
" Ornithodesmus ” latidens (5m, Early Cretaceous England), Tropeognathus mesembrinus (6.2m, 
Early Cretaceous Brazil), Pteranodon ingens (7m, Late Cretaceous U.S.A.), Pleranodon 
siernbergii (9m, Late Cretaceous U.S.A.), Quetzelcoatlus northropi (ll-12m, Late Cretaceous 
U.S.A.). Unfortunately Arambourgiania philadelphiae is too poorly known to include. Scale Bar 
= 2 metres. 
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The largest flying vertebrates were not birds, and not even ancestral to birds, but 
they were related as, we might say. distant cousins. Rather than being flying 
dinosaurs, as one sometimes reads in the media, pterosaurs are generally (but not 
unanimously) accepted as the sister group of dinosaurs. Pterosaurs have been well 
known, although not always well understood, for almost 200 years. Many, 
especially the Triassic and Jurassic forms, were relatively small, with wing-spans 
of up to 1.5 m. But in the Late Cretaceous giant forms evolved, of these, 
Pteranodon, from Late Cretaceous rocks of the western U.S.A. (Kansas mostly), 
was discovered in the mid-late 19th century. So it was the largest flying animal 
known for quite some time and was carefully studied in the early years of this 
century in the hope it would help in the construction of flying machines. Alas, 
pterosaurs were more sophisticated fliers than primitive airplanes, and only 
recently, with projects to construct flying pterosaur models, has this approach been 
explored again. Pteranodon had spans of up to 7-9 m, depending on the species, 
Pteranodon ingens , found in the last century, reached 7 m, and P. sternbergii, with 
its curious large, vertical crest, is estimated to have reached 9 m. 

The largest pterosaur, Quetzelcoatlus riorthropi , was (appropriately) found in 
western (so-called Trans-Pecos) Texas, from the latest Cretaceous. Originally 
thought to have reached a wing-span of 14 m, it is now realised that an estimate of 
11-12 m is more-likely. One of its relatives, Arambourgiania philadelphiae 
(previously called Titanopteryx), reached a wing-span of at least 10 m, 
Arambourgiania lived during the Late Cretaceous in Jordan, which was then 
continuous with what is now north Africa. 

The largest known Australian pterosaurs, from Queensland and Western Australia, 
are estimated to have had wing-spans of about 4-5 m. Other large pterosaurs 
include Tropeognathus, from Brazil, at 6.2 m, Azhdarcho , from central Asia, at 4-6 
m, and Criorhynchus and “Ornithodesmus”, both from England and both at 6m. 

Unfortunately (perhaps) such large fliers are now all extinct, giant flying birds and 
pterosaurs alike. The largest size of flying vertebrates is dictated by the properties 
of the environment, the viscosity and other characteristics of air, and those of the 
organism’s metabolic rate and muscular strength. These can be mildly exceeded by 
using devices such as lighter bones and sharply-tipped wings (as the pterosaurs 
did). But whether such devices properly account for the larger size of extinct birds 
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and pterosaurs is still a matter for further research. Interest in the largest flying 
creatures is not simply idle curiosity, like who racks up the highest score in footy. 
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LETTERS 


I recently received a letter from Xavier Riu, from Barcelona Spain. Xavier is a 
geologist who is specially interested in Silurian trilobites, for study purposes. 
Xavier’s letter has requested help with papers or specimens that might be able to 
aid him with his research. If anyone is able to assist Xavier with his study, his 
address is: 

Xavier Riu 

do Joaquiw Ruyra 10 

72 , 2 ^. 

Barcelona, 08025. Spain. 
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FINANCES 


Income and expenditure for the twelve months, July 1, 1996 to June 30, 1997. 

The previous twelve months income and expenditure (July 1. 1995 to June 30, 
1996) is shown in brackets 


INCOME 



EXPENDITURE 




Subscriptions 



Postage 

672.35 

( 

646.55) 

current 

1,075.50 

(1,449.54) 

Printing 

651.49 

( 

569.35) 

advance 

900.20 

( 587.98) 

Photocopies, 




Donations 

19.25 

( 5.66) 

photo’s & bromides 

75.15 

( 

41.00) 

Advertising 

— 

— 

Stationary 

110.99 

( 

133.20) 

Bank Interest 

87.31 

( 51.63) 

Sundries 

35.67 

( 

41.95) 

Sale of Bulletins 

140.00 

( 131.75) 

Secretarial expenses 

166.27 

( 

133.01) 




Subscriptions 

38.30 


— 




State/Federal tax 

7.88 

( 

5.09) 


$2,222.26 

(2,226.56) 


$1,758.10 

(1,570.15) 


Balance at June 30.1997. 

Brought forward from 1995/1996 $2,123.34 
Add income 1996/1997 $2,222.26 

$4,345.60 

Less expenditure 1996/1997 $1.758.10 

$2,587.50 

When the 1996/97 income is adjusted to include subscriptions paid in 1995/96 
($584.98) and to exclude 1997/98, 1998/99 and 1999/2000 subscriptions ($900.20), 
income for the financial period 1996/1997 exceeded expenditure by $148.94, 
compared with $287.76 for the previous year. After deducting total advance 
subscriptions from the balance at hand at June 30, 1997, we are left with a NET 
RESERVE OF $1,687.30 ($1,535.36). 

Assets are valued at approximately $1,400 (these include part ownership of a word 
processor [50%], stationary, staplers and back issues of Bulletins etc.). At June 30, 
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1997, there were no liabilities. 

A reminder that subscriptions are now due for the year 1997/1998. If you have not 
already renewed your subscription, please complete the enclosed renewal form and 
return it, together with your remittance to the Secretary/Treasurer. If you are a new 
reader and would like to subscribe to The Fossil Collector , please contact any of the 
people on Page 2 for a Membership Application form. 

Frank Holmes, Secretary/Treasurer. 

AGE OF FISHES MUSEUM 

Many readers would be aware of the unique fossil deposit at Canowindra, New 
South Wales. This is arguably the best Devonian fossil fish deposit to be found in 
the world, and is noted for the large amount of fish to be found and the excellent 
preservation of these fish. 

There is a plan to construct a museum, at Canowindra, dedicated to the history of 
water creatures, from finny swimmers to slimy amphibians, plus at the dig site 
itself, there will be an open area where visitors can watch as palaeontologists delve 
deeper into the ancient billabong in search of the earliest creatures to set foot on 
dry land. The construction of stage one will provide a temporary theatre, display 
area, administration and foyer/shop. 

The estimated cost of stage one is $400,000, with the expected total cost of the 
project to be around $1.2 million. To date, the Federal Government has earmarked 
$200,000, the New South Wales Government $100,000, and fundraising/donations 
have amounted to around $50,000. 

There is however a catch to the Federal and State Government grants. Unless 
$200,000 in matching funds can be raised by the Age of Fishes Museum and Dr 
Alex Ritchie, government bureaucrats will pull the plug on the $300,000 allocated 
for the museum. As mentioned above, $50,000 has been raised through 
fundraising/donations, and grants from the Cabonne, Cowra and Parkes Councils 
have also been provided. 

This may be an excellent opportunity for the corporate and banking sectors to 
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provide financial support to what could be an prime research and learning centre. 
This type of financial support has already occured, in another project, in Mt Isa, 
Queensland, where many companies, both large and small, have contributed to the 
Riversleigh Display and Interpretive Centre. As mentioned in the Editorial Notes 
section of this issue, the Riversleigh display is extremely popular and a credit to 
those companies that provided support for the project. The Age of Fishes Museum 
is another project which deserves consideration. 

The FCAA is considering making a donation (similar to that which was done for 
the Save Eric appeal) to the Age of Fishes Museum to aid in the construction of 
stage one. If readers would like to also make a donation to this project please write 
to: 

Age of Fishes Museum Inc. 

P.O. Box 360, 

Canowindra, NSW. 2804. 
phone: (063)441 008. 

With the regionalisation of museums becoming more common, and funding 
becoming more scarce, this will be a good opportunity for us all to help in the 
creation of a facility which will display world class fossils, for all to see. One of 
the main complaints to be heard from children and adults about the major state 
museums is ‘where are all the fossils’. Perhaps this museum is a small step in 
remedying this. 


BOOKS AND BOOK REVIEWS 

AUSTRALIA’S LOST WORLD: A HISTORY OF AUSTRALIA’S 
BACKBONED ANIMALS, by Patricia Vickers-Rich, Leaellyn Suzanne Rich 
and Thomas Hewitt Rich. Published by Kangaroo Press P/L, Kenhurst, N. S. W. in 
association with Monash Science Centre, Monash University. Clayton, Victoria, 
1996, 128pp. + 8 colour plates. ISBN 086417 7984. Recommended retail price 
AUS$ 19.95 (soft cover). 

It is probably presumptuous of me to attempt to review a book on the evolution of 
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backboned animals which is aimed mainly at upper primary and early secondary 
students, particularly as what knowledge I now have of the fossil world has been 
acquired comparatively late in life when youthful imagination is at best a memory. 

During the last 15 years or so, quite a number of books about pre-historic animals 
have been produced for children and young students, due in no small part to the 
world wide interest in dinosaurs. 

The most recent of these books to be published in this country, Australia’s Lost 
World, deals not only with the specific evolution of Australia’s backboned 
animals, and their eventual isolation from the rest of the world, but also the 
development of early invertebrates and plants; the palaeoenvironments that have 
existed since the first signs of life appeared about 3800 million years ago; and the 
global position of the Australian land mass through time due to the effect of 
continental drift. 

The introductory chapter, ‘Imaging’, sets the stage for a fascinating trip through 
geological time, in which the young reader is taken back, as if in a time machine, 
to wander across the landscape and witness the evolution of life from the first 
appearance of single celled organisms; the explosion of ‘armoured’ life at the 
beginning of the Cambrian; the first animals with any backbone and the succeeding 
rapid evolution of the fishes; the appearance of the first life on land - the early 
plants and amphibians; and through the Late Palaeozoic ice age to the ‘Age of the 
Dinosaurs’ and Australia’s eventual isolation from the rest of the world. The final 
two chapters deal with Australia’s unique Cainozoic flora and fauna, with which 
we are more familiar, and what may lie in the future as Australia drifts towards the 
equator. 

The text is exceedingly well written for the age group to which the book is 
addressed. Geological, environmental and palaeontological concepts are simply 
explained and illustrated with over 150 black and white photographs as well as 
more than 40 maps, diagrams and tables, and eight colour plates. Some of the 
reconstructions of past life may be familiar, having been reproduced from 
'Kadimakara: Extinct Vertebrates of Australia’, as indeed will be Peter Trusler’s 
cover illustrations, originally produced for Australia Post’s 1993 Dinosaur Stamp 
Series. Other reconstructions used in the book are from the mural ‘The Tower of 
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Time’ by John Gurche, courtesy of the Smithsonian Institution, Washington D.C. 

Unfortunately, there are a few niggling errors and inconsistencies between some of 
the sub-headings, text, figure captions and tables, particularly related to the 
geological time scale. Because of the format chosen for the book, there is a degree 
of repetition and some unfortunate placing of photographs - a Devonian trilobite 
within the text of the Cambrian Period and illustrations of a Late Silurian carpoid 
under the heading The Ordovician World’. Regretfully the gremlins have also 
been at work on the captions to the graptolite figures. 

Nevertheless, this book is a welcome addition and, although designed primarily for 
younger students, will also be of value to anyone wanting a simply explained 
introduction to backboned evolution in Australia. Considering the price, 
AUS$ 19.95, it is exceptional value for money. 

Review by Frank Holmes. 


IN THE NEWS 


Murchison Monster. 

An invitation to assemble the bones of a 120 million year old creature found near 
Kalbarri, Western Australia, has revealed a Loch Ness monster-like creature which 
lived in warm shallow seas north of Perth. Two years ago, John Long, of the WA 
Museum, invited Arthur Cruickshank, a research associate at Leichester Museum, 
to help assemble the young short-necked plesiosaur. 

Dr Cruickshank said the Murchison monster swam in shallow seas off the State 
when Australia started to split from Gondwana, a super continent consisting of 
Antarctica, India, South Africa and South America. The fish eating marine 
predator, named Leptocleidus clemai after its discoverer, WA geologist John 
Clema, was not a dinosaur but a marine reptile and lived at the same time as its 
dinosaur cousins. 

With most of the backbone and some limb bones, Dr Cruickshank and WA 
Museum colleagues were able to calculate its length at 3.5 metres. Other 
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species, such as Mauisaurus haasti which lived off New Zealand’s east coast about 
70 million years ago. reached lengths of more than 8 metres. 

“This is one of the smallest fossil plesiosaurs found." said Dr Cruickshank, who 
presented his findings at the July meeting of the Conference on Australasian 
Vertebrate Palaeontology and Systematics. in Perth. ‘‘On the basis of this skeleton, 
it is very much like what has been described from specimens in England and South 
Africa." he said. 

From wood and dinosaur bone remains found near it. the predaceous marine reptile 
lived near the shore in a Red Sea like body of water created when the parting 
continents left a “gap" off WA. The WA plesiosaur was found in an exposed gully 
near Kalbarri and is believed to have a big head and short neck. 

Extract of report in the West Australian, July 9, 1997. 

Giant Bettong Bounds Out of the Past. 

A fossil dig near Margaret River. Western Australia, has uncovered the jaw of a 
giant bettong which died about 130,000 years ago. The animal is almost three 
times as large as modem bettongs. which are short nosed rat kangaroos. 

It was found by palaeontologists from Flinders University and the WA Museum 
working at Tight Entrance Cave, near the popular Mammoth Cave. They believe it 
fell through a hole in the cave. 

The cave is a treasure chest, about 39 species, including fossilised kangaroos, 
marsupial lions, tasmanian tigers, koalas and pythons have been identified in what 
has been described as the richest and most diverse assembly of Pleistocene 
vertebrates - between 2 million and 10.000 years ago - from the western half of 
Australia. 

Team member Gavin Prideaux said the number of species was expected to climb to 
about fifty once the cave’s reptile and amphibian remains were identified. 
Releasing results of the dig at the July Conference on Australasian Vertebrate 
Palaeontology and Systematics. Mr Prideaux said he still did not know if the 
remains came from the same time period because there were several distinct layers 
in the deposit. No human remains were discovered in the subterranean grave site. 
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though another cave only a kilometre away showed evidence early hunters killed 
and cooked animals. 

Mr Prideaux said WA’s early mammals and marsupials tended to be slightly 
smaller than their counterparts in the east, which is why the recovery of the big 
bettong surprised the team. “All were about the same size and weighed around 
3kg,” he said. “But this one from the Margaret River is much bigger than anything 
known so fmding it in WA was a double bonus.” The big bettong, which weighed 
up to 10kg, was possibly an opportunistic feeder of fungi, insects and plant shoots. 

Mr Prideaux said kangaroos were the dominant species in the cave deposit, with 
many of the other species' modem relatives still living in the area today. 

Extract of report in the West Australian, July 10, 1997. 

Mammoth’s Demise Too Big For Man. 

Your typical Ice Age mammoth yielded six tonnes of meat, a set of spiral tusks and 
enough hair to quilt a queen-size doona. The problem for early human hunters was 
how to approach this woolly cousin of the modem elephant without having their 
primitive blocks knocked off. British palaeontologist Adrian Lister, of the 
University College, London, says they could have scavenged carcasses or attacked 
young mammoths rather than launch an attack on an adult animal. 

For this reason, he believes humans could not have caused the animals global 
extinction 10,000 to 11,000 years ago. Climate change and shrinking habitats 
would have wiped out the shaggy predecessor of Asian and African elephants. 

“Horses, bison and reindeer, which lived in huge herds, were easier to hunt,” Dr 
Lister told the July meeting of the Conference on Australasian Vertebrate 
Palaeontology and Systematics. “To kill an adult mammoth would have been a 
major and very dangerous undertaking, although it would have provided six tonnes 
of meat. Early hunters were scavenging, not actively hunting, so if they are 
collecting from carcasses they are not contributing to its extinction.” He argues 
human population densities were too small to cause the extermination of millions 
of six tonne animals across three continents in a short space of time. 

The earliest mammoth fossils date to about 4.5 million years ago in Africa. By 



September 1997 


THE FOSSIL COLLECTOR 


Page 23 


about three million years ago they appeared in Europe’s warm, wooded habitats 
before moving north into colder climates, and - over a couple of million years - 
became the familiar beast which roamed the chilly tundra and steppes of the 
northern continents. 

Dr Lister said the first humans appeared in Europe about 500,000 years ago but 
there is no direct evidence of serious interaction with mammoths until the Upper 
Palaeolithic, about 35,000 years ago. “Whether that means they were hunting or 
scavenging them is the big question.” he said. 

Abstract of report in the West Australian, July 11, 1997. 

Jurassic Insect Found. 

Western Australia Museum palaeontologists have pieced together 175 million year 
old cockroach wings and small beetles that lived in the shadow of the dinosaurs of 
WA’s south-west. The delicate remains are the only known Jurassic insects from 
Australia. Ken McNamara, senior curator of invertebrate palaeontology, said the 
cockroaches were 20 to 30mm long and among hundreds of specimens recovered. 

The remains were originally described in the 1960s by Ernest Reik, curator of 
entomology at the Australian Museum in Sydney. But in the early 1990s, after 
hearing that the Geological Survey of WA were mapping in the area, Dr McNamara 
asked colleague and palaeontologist, Arthur Mory to keep his eyes open. “He was 
wandering over a paddock and found a tiny gully in which he found some exposed 
scraps of rock containing the wings of the cockroaches,” he said. 

Abstract of report in the West Australian, July 12, 1997. 


Fledgling Site. 

The world’s first “songbirds” might have appeared in what is now Queensland, 
according to the latest research. Fossils unearthed at Murgon, 160km north-west of 
Brisbane, show birds of the order Passeriformes (known as “passerines”, or 
songbirds) appeared on the ancient supercontinent of Gondwana 54 million years 
ago, 25 million years earlier than previously known. 

Researcher Walter Boles, of the Australian Museum in Sydney, said his discovery 
flew in the face of accepted wisdom, which held that such birds - with a voice box 
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that allowed song - developed in the Northern Hemisphere instead of the Southern. 
Most researchers thought passerines originated in Europe and migrated to the early 
Australian continent. 

Mr Boles’ new research, and that of other researchers in the past few years, 
contradicts work dating to the 1940s. The Murgon fossil deposits have a track 
record of discoveries and are fairly well dated as belonging to the Eocene Period, 
about 55 million years ago. 

Mr Boles said he had found ankle bones from a bird the size of a finch, and part of 
a wing from a bird the size of a thrush. He wrote in his published papers (in Emu 
and Nature magazines) that the Murgon sediments had also given up Australia’s 
oldest frog specimen, ancient turtles, snakes, bats and marsupials. 

He pointed out that songbirds did not necessarily sing. “The term ‘songbird’ refers 
to a particular structure in the birds throat, and not all songbirds sang.” 
Passeriformes is the most successful of the bird orders, accounting for about sixty 
percent of modem bird species and appearing on every continent except Antarctica. 

Extract of report in The Sunday Mail, August 8, 1997. 

NEW AUSTRALIAN STAMP ISSUE 

On September 4, 1997, Australia Post issued a set of five stamps featuring some of 
Australia’s ancient animals. The five creatures featured on the stamps are the 
Middle Jurassic sauropod Rhoetosaurus brownei, the Middle Devonian placoderm 
Mcnamaraspis kaprios, the Middle Tertiary to end Pleistocene turtle Ninjemys 
oweni, the Late Triassic labyrinthodont amphibian Paracyclotosaurus davidi, and 
the Early Cretaceous plesiosaur Woolungasaurus glendowerensis. The creatures 
are illustrated by Peter Schouten, who is experienced in the art of palaeontological 
reconstructions. 

Issued with the stamps are five maximum cards (postcards) which have the skeletal 
photograph as well as the corresponding stamp on them. The stamps can be bought 
individually, in a se-tenant strip of five, sheetlet of ten, first day cover, and a 
sheetlet pack. These stamps follow on from the dinosaur stamp issue of 1993, 
hopefully the issues will continue in the future. 



